There have been numerous methods developed for the detection of valid profiles on the Minnesota Multiphasic Personality Inventory (MMPI)-2. The current study examined a method of combining seven different validity scales of the MMPI-2 into a common weighted method in assessing malingering in chronic pain patients. The weighted method was able to correctly classify 100% of nonlitigants, using a cutoff score of ! 5. The findings of this study suggest that chronic pain patients in litigation produce a different profile on the MMPI-2 validity scales than do nonlitigants. In a group of knowledgeable actors (malingerers), 86% was correctly classified. The overall finding showed 100% specificity and 86% sensitivity. The findings support the need for multiple validity scales to be examined in determining a valid profile. The weighted validity scales method was robust enough to account for ''emotional distress'' and still identify invalid MMPI-2 performance. D 2001 National Academy of Neuropsychology. Published by Elsevier Science Ltd.
The detection of malingering is an important task in psychology assessment. One of the most common tests used in psychology is the Minnesota Multiphasic Personality Inventory (MMPI), an empirically based assessment of adult and adolescent psychopathology. The MMPI-2 is the newest version of the MMPI and is the restandardized version of the original MMPI. The MMPI-2/MMPI has various methods of identifying an invalid profile. Some of the commonly used validity scales and indexes are reviewed below. Gough (1950) developed a validity index for the MMPI using the F (Frequency or Infrequency scale) and K (Correction scale) raw scores, in which the K raw score is subtracted from the raw F score. This validity index has been studied with many different samples and conditions: fake bad (exaggerated impairment); fake good (trying to appear as not having any emotional distress or problems); with faking brain injury (simulating cognitive impairment); and chronic pain exaggeration (Austin, 1992; Baer, Wetter, & Berry, 1995; Bagby, Rogers, & Buis, 1994; Lees-Haley, 1991b Millis, Putnam, & Adams, 1995; Rogers, Bagby, & Chakraborty, 1993) . Different authors have recommended various cutoff scores for the detection of malingering. Table 1 presents the cutoff scores suggested by various investigators along with sensitivity and specificity associated with the cutoff scores.
The F (Infrequency) scale is a validity scale designed to detect over endorsement of symptoms on the MMPI-2/MMPI. As with the F-K index, various researchers have used different cutoff scores for detection of exaggerated/malingered reporting on the MMPI. LeesHaley (1991b) found that personal injury malingers' defensiveness tends to lower their F and F-K scores.
The Fake Bad Scale (FBS) was originally designed to malingering (fake bad) in personal injury cases. Items for the FBS were chosen on a rational basis to reflect a response specifically characterized by an attempt to appear to be honest, to appear psychologically normal except for the impact of the alleged injury, and to present the effects of the injury in a plausible manner. Lees-Haley, English, and Glenn (1991) selected the optimal cutoff score of 20 on FBS in their study to classify malingers. The cutoff score of 20 correctly classified 96% of personal injury claimants diagnosed as malingering emotional distress as malingers and 18/20, or 90%, of personal injury claimants diagnosed as presenting genuine injuries as nonmalingers.
In the same study, Lees-Haley et al. (1991) found that 88% of medical outpatient simulators were correctly classified as simulators, 53% of outpatients simulating emotional distress resulting from a toxic exposure were correctly classified as simulators, and 75% of outpatients simulating emotional distress caused by employment were correctly classified as simulators. Larrabee (1998) compared personal injury claimants who had failed neuropsychological tests of malingering with those who did not. He found that malingering should be considered whenever T scores on scales 1 and 3 exceed 80, and the profile was accompanied by significant elevation of greater than 24 on FBS.
FBS has also been used to examine malingering in worker's compensation cases and personal injury cases (Fox, Gerson, & Lees-Haley, 1995) . Based on this series of studies with the FBS, the investigators recommended that FBS cutoff scores should be higher than 20 (i.e., 24 for men and 26 for women). In addition, a cutoff of greater than 23 for men and greater than 25 for women have a sensitivity of 75% and 74%, respectively, and a specificity of 96% and 92%, respectively. Larrabee (1998) extended this and found that only 3 out of 12 medically and neurological normal litigants claiming brain damage had elevated F scales, but 11 out of 12 had elevated Lees-Haley FBS. Table 1 indicates the sensitivity and specificity for this scale.
The infrequency-psychopathology scale, F(p), is a set of 27 MMPI-2 items that are not or infrequently answered by both inpatients and the MMPI-2 normative sample. BenPorath (1995, 1997) found that T score over 100 on F(p) was a sensitive indictor of faking (fake bad) in 706 psychiatric inpatient veterans. The participants took the MMPI-2 once as ''honestly,'' then a week later as someone who was trying to fake bad. However, such elevations are not an indication that a person is entirely free of psychopathology. Consistent with other validity scales, the cutoff score on F( p) are not the same for every population or in other context. A much lower cutoff T score greater than 49 on the F(p) was found to accurately classify 60% of mild head injury litigants and 85% of persons with moderate to severe traumatic brain injury (Millis et al., 1995) . The Gough Dissimulation (Ds) scale (Gough, 1954) consists of 74 items, later revised to 40 items (Ds-r; Gough, 1957) . The intention of the Ds-r scale is to differentiate a group of neurotic patients from groups of college students and professional psychologists instructed to simulate the responses of neurotic patients in taking the MMPI. The MMPI-2 version of the Ds-r is discussed in Greene (2000) . The MMPI-2 version contains 32 items and has normative data for both males and females. Rogers et al. (1993) felt that the Ds-r is one of the superior validity indices. Based on their study of 72 persons who were instructed to fake bad, they found that a cutoff raw score greater than 15 was able to accurately classify 80% of the group coached on symptoms of schizophrenia as simulators, 64% for the group coached on strategies, 73% for the group coached on both symptoms and strategies, and 73% for the group that was uncoached. That is, that raw score greater than 15 on the Ds-r was able to correctly identify nearly two-thirds of those coached on strategies alone and approximately 80% of all other simulation. Moreover, the study also found that a cutoff raw score greater than 15 on the Ds-r was able to correctly classify 100% of the control group and 84% of patients diagnosed with schizophrenia.
In support of Rogers et al. (1993) , Fox et al. (1995) found that T score greater than 85 on the Ds-r could accurately classify malingers at a level of 12%; and even up to 22% when the cutoff score is dropped to greater than 60 in workman's compensation cases and personal injury cases. Table 1 shows sensitivity and specificity data for this scale.
Ego Strength (Es) scale was developed as a measure of prognosis for psychotherapy (Barron, 1956; Friedman, Webb, & Lewak, 1989) . Caldwell (1988) noted that patients with T score of 30 or below on the Es scale consistently are less functional and need extensive care and support from other people. He went further and suggested that patients with low T score ( < 30) may need to be hospitalized and certainly if the T score is lower than 20.
However, Es can be used to measure the extent to which the patient in personal injury evaluation is faking. Lees-Haley (1991b) was able to correctly classify 88% of personal injury malingers (persons for whom there was convincing, concrete evidence of misrepresentation of functioning, and gross discrepancies between self-report and objective findings) as malingers and 100% of personal injury nonmalingers (patients who appeared conspicuously straightforward and consistent) as the nonmalingers with a cutoff of T score less than 30 on the Es scale. Using the same cutoff score, Lees-Haley (1992) was able to correctly identify 89% of pseudo-PTSD patients and 98% of the control participants in his sample of 119 personal injury claimants. The T score calculation by NCS is in error as reported by LeesHaley (1991b LeesHaley ( , 1992 . NCS artificially truncates the T scores at 30 and therefore cannot be used to assess T scores that fall below 30. Lees-Haley (1991b provides means and standard deviations to be used in calculating this scale. See Table 1 for sensitivity and specificity data.
The Obvious-Subtle (O-S) scales were developed in the 1940s by Wiener and Harmon and subsequently studied by a variety of researchers. The concept that underlies these scales is that subtle items are harder to fake because it is difficult for a lay person to determine how a genuinely disturbed person would answer the question. People who are trying to pretend that they have psychological problems can score high on obvious items, but they are forced to guess at the subtle items and, therefore, scored differently on the two scales. The degree of difference between the two scales is a clue to faking.
In a study by Dush, Simons, Plat, Nation, and Ayres (1994) of chronic pain patients, 43 in litigation and 45 not in litigation, they found the O-S to be helpful in discriminating the groups. This, along with a Conversion V, was found to be significantly different between the groups. Lees-Haley (1992) found that a cutoff T score of equal to or greater than 100 was able to accurately classify 85% of pseudo-PTSD (patients who were claiming unusual PTSD symptoms and were in litigation) patients and 100% of the control group. Moreover, T scores greater than 90 were able to accurately classify 87% of the pseudo-PTSD patients and 100% of the control patients.
In a clinical setting, Rogers et al. (1993) found that a cutoff T score greater than 106 was able to effectively classify 88% of the simulators coached on symptoms of schizophrenia, 64.3% of the simulators coached on strategies, 93% of the simulators coached on both symptoms and strategies, 80% of the uncoached simulators, 92% of the control group, and 81% of individuals with schizophrenia. See Table 1 for sensitivity and specificity data.
Malingering on the MMPI-2 may represent a variety of response patterns that are not easily measured by one scale or index. Larrabee (1998, pp. 186-187) pointed out that two forms of MMPI-2 malingering may occur in forensic settings: (1) globally exaggerating psychopathology and (2) specific exaggeration of somatic symptomatology or somatic malingering. The F scale and its derivatives (F Back, F(p), F-K, and Dr-r) are sensitive to different global exaggeration patterns. By contrast, FBS is sensitive to somatic malingering (Larrabee, 1998) , and the authors would add Es and O-S, O-S on scales 2 and 3 for somatic malingering and scales 6 and 9 for global exaggeration. Additionally, it can be observed in Table 1 that different researchers have presented different cutoff scores. It is also possible to fail one of these validity scales and yet pass another. The purpose of this study was to investigate whether a composite of validity indices (i.e., F-K, F, FBS, F(p), Ds-r, Es, and O-S) could be developed that would be superior in diagnostic efficiency to a single scale or index.
1. Experiment 1 1.1. Methods
Participants
Participants for this study were consecutive referral patients for neuropsychological assessment due to cognitive complaints, which were felt to be possibly due to chronic pain and/or cognitive impairment. All patients had complaints of chronic pain, defined as: pain that persists for longer than the expected time frame for healing or pain associated with progressive, nonmalignant disease (Ashburn & Staats, 1999) . Group 1 (n = 100) patients were not involved in litigation or disability proceedings. Group 1 patients had a mean age of 39.63 years (S.D. = 12.71) and 13.28 years of education (S.D. = 2.01). Thirty-seven were female and 63 were male, 90 were right-handed and 10 were left-handed, and all but one were Caucasian. Forty-two had self-reported a mean loss of consciousness (LOC) of 3.08 days (S.D. = 8.40), 26 had history of a traumatic head injury, two had brain tumor, one had near drowning experience, one had a gunshot wound to the head, six were diagnosed with multiple sclerosis, six had seizure disorder, one had high-voltage electrical injury, seven had histories of stroke (CVA) or transient ischemic attacks (TIA), one had history of learning disability, one had previous diagnosis of attention deficit, one had a family history of Huntington's disease, and three were previously diagnosed of lupus. All were claiming chronic pain with respect to head, neck, shoulder, leg, and/or lower back pain. All participants reported pain in more than one area and all were in treatment for chronic pain.
Group 2 (n = 100) patients had a mean age of 38.48 years (S.D. = 10.72) and 12.73 years of education (S.D. = 2.25). Fifty-eight were female and 42 were male, 89 were right-handed and 11 were left-handed, and all but one were Caucasian. Forty-nine had self-reported LOC of 1.66 days (S.D. = 6.79), 31 had history of a traumatic head injury, one had history of CVA/ TIA, one had history of encephalitis, two had seizure disorder, three had electrical injury, five had toxic exposure, one was previously diagnosed with attention deficit, two had a diagnosis of lupus, and one was diagnosed with fibromialgia. All were claiming chronic pain with respect to head, neck, shoulder, leg, and/or lower back pain that was sufficient to affect their cognition. However, all reported pain in more than one area and all were in treatment for chronic pain. All patients in Group 2 were involved in litigation, worker's compensation, or disability proceedings.
Measures
The F-K index was calculated by subtracting the raw K score from the raw F score. The F raw score was converted to T score as indicated in the test manual (Hathaway & McKinley, 1989) . The FBS raw score was obtained from the appendix of the article presented by LeesHaley (1992) . The F(p) scale was calculated using the items indicated in Appendix A. It was then converted to a linear T score based on the gender of the client. Males and females have different mean and standard deviation (Arbisi & Ben-Porath, 1995 The raw score on the Ds-r scale was calculated as indicated in Greene (2000) and was then converted to a linear T score based on the means and standard deviations provided by Greene (2000) (males: Mean = 5.89, S.D. = 3.50; females: Mean = 6.63, S.D. = 3.86).
Raw scores on the Es scale were calculated as reported by Lees-Haley (1991b ) and converted to a liner T score using the means and standard deviations based on gender, established by Lees-Haley (1991b . Finally, the O-S score was derived by subtracting the total Subtle T score from the total Obvious T score.
Each patient was administered the same general neuropsychological battery. The battery had been previously validated as a battery of neuropsychological tests (Volbrecht, Meyers, & Kaster-Bundgaard, 2000) . Following the neuropsychological testing, the MMPI-2 was administered.
Procedure
The scores on the MMPI-2 scales for F-K, F scale T score (FT), FBS, F(p), Ds-r, Es, and O-S were calculated (as previously described) for each patient (Groups 1 and 2) .
Inspection of Table 1 clearly shows a lack of agreement between investigators for the cutoff scores to be used to identify fake bad performance. Therefore, there was no clearly identifiable cutoff score; so several decisions were made in creating the weighting table as identified in Table 2 . The goal of developing the weighting table was to set cutoffs at a level that would be inclusive of most of the research; that is a weighting method that would recognize that in different settings, different cutoff scores may be necessary (Lees-Haley, 1989 ). In addition, because there are many different validity scales and different cutoff scores used, it is obvious that not all malingerers (fake bad) ''malinger'' the same way; therefore, multiple scales are needed.
Therefore, the first author arbitrarily set the weighting table as identified in Table 2 . F-K was set at weighting equal to 1 for scores 1-9 because there was at least some agreement that scores above 0 may be indicative of malingering (fake bad) (Graham, 1990; Lees-Haley, 1991b; Millis et al., 1995) . A score of 10 or more was given a weight of 2. Then it was rationally decided that for scales that are calculated as T scores (F, F(p), Ds-r) that 75 + T score would be weighted 1, and 90 and above would be weighted 2. The lower weighting for the FBS was made at a raw score of 25 as this was the average between the score for males (26) and females (24) (Lees-Haley, 1992) . The weighting for a 2 was set at 30+. Although Lees-Haley suggests a different cutoff for males and females, for consistency, the same weightings were used for both males and females. The weightings for Es were made based on the findings of Lees-Haley (1991b and Caldwell (1988) . A score of 30 or below suggested that individuals who score below this level ''consistently need extensive care and support from others and very possibly hospitalization . . .'' (p. 37) and those who score 20 or below need urgent and critical need for hospitalization. Therefore, a weighted score of 1 was given for a score between 21 and 30 and a weighted score of 2 was given if the score was at 20 or below. For the O-S score, this was rationally set at 100-149 as a weight of 1 and 150+ as a weight of 2. In this way, Table 2 was constructed. After each scale was calculated, a weighted index score based on Table 2 F -K = F -K raw score; FT = F scale T score; FBS = Fake Bad Scale raw score; F(p) = infrequency -pathology scale T score; Ds-r = Dissimulation Scale-Revised T score; Es = Ego Strength T score; O -S = Obvious -Subtle T score.
was calculated. The total weighted index score was calculated by adding the individual index scores.
Results
There were no statistically significant differences between the groups with regard to age [t (1,198 Table 3 Frequency of total weighted scores
Count
Group
Group 1 = nonlitigants; Group 2 = litigants; Group 3 = knowledgeable actors. F -K = F -K index; F = F scale T score; FBS = Fake Bad Scale raw score; F(p) = infrequency -pathology scale T score; Ds-r = Dissimulation Scale-Revised T score; Es = Ego Strength scale T score; O -S = Obvious -Subtle T score. p = .37], and months postinjury (for those who had a specific injury date) [t(1,112) = 0.630, p = .53]. We found a statistically significant difference between the groups on the total weighted score [t(1,113/114) = À 7.415, p = .000). Using a chi-square analysis, no significant differences were found between the two groups ( P > .05) in terms of handedness or race.
The frequency distribution of total weighted scores for the groups is displayed on Table 3 . Examination of Table 3 revealed that the highest weighted score for the nonlitigants is 4, while 36 of the 100 litigants scored 5 or more.
Individually, each of the validity scales (F-K, F, FBS, F(p), Ds-r, Es, and O-S) were significantly different between the two groups. Table 4 presents the data for the two groups. The weighted scores on each of the scales showed F-K (1 = 5/100), FT (1 = 6/100), FBS (1 = 16/100), F(p) (1 = 2/100, 2 = 1/100), Dr-s (1 = 3/100), Es (1 = 13/100, 2 = 2/100), and O-S (1 = 11/100, 2 = 2/100); few of the Group 1 participants scored in the range to be given a weighted score. In contrast, Group 2 participants showed a different pattern of responding; F-K (1 = 23/100, 2 = 11/100), FT (1 = 22/100, 2 = 11/100), FBS (1 = 27/100, 2 = 15/100), F(p) (1 = 4/100, 2 = 8/100), Ds-r (1 = 15/100, 2 = 11/100), Es (1 = 23/100, 2 = 28/100), and O-S (1 = 18/100, 2 = 30/100). Examination of Table 3 also shows that the total weighted score ( ! 5) was superior to any individual scale in identification of possible invalid profiles. The total weighted score did not misclassify any of the nonlitigants and classified more of the litigants (36/100) as having invalid profiles, as would be expected given the comparison groups. The total weighted score had 100% specificity using a cutoff score of ! 5.
Discussion
It was found that Group 1 (nonlitigants) and Group 2 (litigants) did show significantly different scores on the individual scales used in this study, as well as the total weighted score. It was also observed that some nonlitigants fail some validity scale. Sixty-three percent of the nonlitigants did not fail any scale. However, none of the nonlitigants had a total weighted score above 4 while 36% (36/100) of the litigants scored 5 or above on the total weighted score.
It appears that the total weighted score method may have acceptable specificity.
Experiment 2
2.1. Methods 2.1.1. Participants For this experiment, 30 individuals (Group 3) were asked to complete the MMPI-2 as a ''malingerer.'' This group of participants was selected as individuals who have above-average knowledge of chronic pain. The 30 participants were physicians, nurses, case managers, and therapists who had daily contact with chronic pain patients. These individuals were solicited to participate in this study as they would have above-average knowledge and contact with chronic pain patients, and would have intimate knowledge of the emotional and cognitive difficulties demonstrated by chronic pain patients. All participants had at least 5 years of experience working with chronic pain patients.
This set of participants (Group 3) had a mean age of 43.97 years (S.D. = 6.26) and 15.40 years of education (S.D. = 2.34). Eight were male and 22 were female, all were right-handed, and all but one were Caucasian.
Procedure
Participants were asked to complete the MMPI-2 under the following condition.
Please assume the role of someone who has been involved in a work-related injury. You had some pain for a time; but now you have decided to ''exaggerate'' your symptoms so you can get workman's compensation for permanent total disability due to chronic pain. You have been referred for a neuropsychological assessment for the cognitive and emotional difficulties associated with your chronic pain. Assume that you need to take the neuropsychological tests in a manner that would show you are in chronic pain and have cognitive and emotional difficulties associated with your chronic pain. But do not be too obvious. Try to fool the test so that it will show you are in chronic pain and have emotional distress, but not get caught ''exaggerating.'' Any questions?
Results
The frequency of scores for Group 3 (malingering actors) is presented in Table 3 . Examination of Table 3 indicates that the total weighted method correctly identified 86% (26/30) of Group 3 participants. The 36 participants from Group 2 (litigating) that failed the total weighting score ( ! 5) were examined. Comparing the scores obtained by Group 2 and Group 3 participants that failed the total weighted score ( ! 5) showed that the two groups were not statistically different in their total weighted scores [t(1,64) = 1.944, P>.05]. The mean total weighted score for Group 3 was 9.67 (S.D. = 3.84), and the score for Group 2 participants who failed the total weighted score ( ! 5) was 8.11 (S.D. = 2.63).
General discussion
When using a cutoff score of ! 5, the first experiment indicated that the total weighted score did not misclassify any nonlitigants, yielding a 100% specificity. When applying the cutoff ( ! 5), it was found that the total weighted score had 86% sensitivity, that is the 86% of those who were malingering were identified as such. Comparing the litigating patients who scored 5 or more on the total weighted score with the malingering group (Group 3) indicates that the two groups were similar in their scores. Table 5 shows the mean scores for the clinical scales on the MMPI-2 for the groups identified in this study. Review of this information shows similar profiles as reported in Larrabee's (1998) article on somatic malingering.
Examination of Table 3 also indicates that most participants in Groups 1 and 2 obtain a total weighted score of 0. Those whose score fall from 0 to 2 probably fall within the expected range for chronic pain patients, scores that fall from 3 to 4 may represent some exaggeration where as scores 5 or greater would represent malingering. This continuum is consistent with the theoretical premise that exaggeration and malingering are on a continuum as contrasted with an all or none philosophy.
The current study builds on numerous other studies concerning exaggeration and malingering. The current study demonstrates that different individuals malinger differently (i.e., they fail different scales). It is necessary to have multiple scales sensitive to the different methods (i.e., F(p) vs. FBS). This provides a wider sampling of reporting style. Reliance upon any single malingering scale may produce false positive results, however, the total weighted score appears to be superior to any single scale. Of course it is recommended that this study be replicated. Table 5 Means and S.D. for nonlitigants (n = 100), litigants with total weighted scores of 4 or less (n = 64), informed actors (n = 30), and litigants with total weighted scores of 5 or more (n = 36)
Appendix A

Nonlitigants
Litigants True 11, 18, 28, 30, 31, 39, 40, 44, 59, 111, 252, 274, 325, 339, 464, 469, 505, 506 False 12, 41, 57, 58, 81, 110, 117, 152, 164, 176, 224, 227, 248, 249, 250, 255, 264, 284, 362, 373, 374, 419, 433, 496, 561 F( p) True 66, 114, 162, 193, 216, 228, 252, 270, 282, 291, 294, 322, 323, 336, 371, 387, 478, 555 False 51, 77, 90, 93, 102, 126, 192, 276, 501 Ds-r True 11, 18, 22, 28, 30, 31, 40, 44, 81, 85, 92, 111, 205, 221, 274, 292, 300, 320, 329, 362, 395, 419, 433, 451, 458, 463 
FBS
